Effects of alpha-phenyl-tert-butyl nitrone on neuronal survival and motor function following intrastriatal injections of quinolinate or 3-nitropropionic acid.
We have investigated the neuroprotective effects of the the spin-trapping agent alpha-phenyl-tert-butyl nitrone on striatal lesions produced by local injections of the excitotoxin quinolinate or the mitochondrial toxin 3-nitropropionic acid. We have assessed both the behavioural and morphological consequences of the lesion. Thus, we tested paw-reaching ability and amphetamine- and apomorphine-induced rotational behaviour in lesioned rats with or without alpha-phenyl-tert-butyl nitrone treatment, and also explored the relationship between the outcome of the behavioural studies and the extent of the lesion. In the morphological analysis, we chose immunocytochemistry for dopamine- and cyclic AMP-regulated phosphoprotein with a molecular weight of 32,000 as a specific marker for striatal neurons. The paw-reaching ability of rats with the quinolinate and 3-nitropropionic acid lesions was significantly impaired compared to normal control animals. Treatment with alpha-phenyl-tert-butyl nitrone significantly ameliorated the paw-reaching deficits produced by the quinolinate lesion, whereas the 3-nitropropionic acid-induced deficits were unaffected by alpha-phenyl-tert-butyl nitrone. Both quinolinate and 3-nitropropionic acid lesions resulted in a rotation asymmetry towards the lesioned side in response to both amphetamine and apomorphine. In the quinolinate lesion model, the alpha-phenyl-tert-butyl nitrone treatment resulted in a less marked motor asymmetry in response to both drugs. By contrast, alpha-phenyl-tert-butyl nitrone did not significantly reduce the drug-induced rotation asymmetry in rats with a 3-nitropropionic acid lesion. Morphological analyses disclosed that alpha-phenyl-tert-butyl nitrone significantly increased the size of the spared striatum in the quinolinate lesions, but only caused a non-significant trend towards an attenuation of the 3-nitropropionic acid lesions. The behavioural deficits were inversely correlated to the size of the spared residual striatum. The intrastriatal injection of 3-nitropropionic acid, unlike the injection of quinolinate, caused degeneration of the nigrostriatal dopamine system as well as of transverse fibre bundles of the internal capsule in the striatum, in addition to the striatal lesion. The behavioural studies revealed that the combination of multiple lesions seen in 3-nitropropionic acid-lesioned rats significantly exacerbated paw-reaching deficits and amphetamine-induced rotation asymmetry. In conclusion, alpha-phenyl-tert-butyl nitrone attenuated behavioural and morphological consequences of striatal lesions induced by local injections of quinolinate, but not of 3-nitropropionic acid. Deficits in behavioural tests of striatal function reflected well the extent of striatal lesion. The intrastriatal injection of 3-nitropropionic acid led to degeneration of both intrinsic striatal neurons and the nigrostriatal dopaminergic system, suggesting that this lesion may provide an animal model of a form of multiple system atrophy rather than Huntington's disease.